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METHOD OF FORMING A SEMICONDUCTOR PACKAGE AND LEADFRAME 

THEREFOR 

5 Background of the Invention 

The present invention relates, in general, to 
packaging, and more particularly, to methods of forming 
semiconductor packages and leadframes. 

10 

In the past, various methods were utilized to 
manufacture both semiconductor packages and the leadframes 
utilized in manufacturing the semiconductor packages. One 

15 leadframe manufacturing method produced a leadframe having 
a dam-bar that extended laterally between the leads and 
that was connected to each lead of the leadframe. The 
leads extended past the dam-bar and were attached to a 
main panel section of the leadframe strip. When the 

2 0 leadframe was molded into a package, the dam-bar was 

intended to prevent the molding compound from reaching the 
package leads. The dam-bar had to be positioned 
sufficiently far from the package body to leave room to 
excise the dam-bar without damaging the package body. The 

25 large space between the package body and the dam-bar 

allowed the mold material to escape and fill the space. 
The material also attached to the sides of the leads. 
This mold material often is referred to as flash or 
flashing . 

30 Another method produced a leadframe that did not have 

a dam-bar. The molding equipment or mold that was 
utilized to produce the semiconductor package had channels 
or recesses into which the leads were placed. During the 
molding operation, mold material often traveled through 

35 the channels and formed flashing attached to the sides of 
the leads. 
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The flashing that resulted from these processes had 
to be removed from the leads after the molding operations 
were complete. In some cases, the flashing was along the 
entire length of the lead and could be up to 0.15 milli- 
5 meters thick. Flash removal procedures included using a 
high-pressure jet of water or of particles or a chemical 
jet to remove the flashing. The pressure often was in the 
range of about two hundred fifty to four hundred twenty- 
five Kilograms /square centimeter (250-425 KGm/cm 2 ) . 

10 As the size of semiconductor packages and leads for 

the packages continued to decrease, the leads and the 
packages became more delicate and more easily damaged. 
The smaller lead .and package sizes made it more difficult 
to prevent the mold material from escaping the mold 

15 cavities, thus, made it more difficult to keep the mold 
material from adhering to the leads . In some cases the 
flashing was longer than the finished lead length and 
could be thicker than the lead width. This made flashing 
removal very difficult. Additionally, the smaller lead 

20 and package size made it more difficult to remove the 
flashing without damaging the leads and the packages. 

Accordingly, it .is desirable to have a leadframe 
having small leads, that reduces the amount of mold 
material escaping from the mold cavity and along the 

2 5 leads, that reduces the amount of mold material or 

flashing adhering to the leads, and that minimizes lead 
damage during flashing removal . 

30 Brief Description of the Drawings 

FIG. 1 illustrates an enlarged plan view of a portion 
of an embodiment of a leadframe in accordance with the 
present invention; 



-2- 



I 



ONS00515 

FIG. 2 illustrates an enlarged plan view of an 
embodiment of a portion of the leadframe of FIG. 1 in 
accordance with the present invention; 

FIG. 3 illustrates a plan view of the portion of the 
5 leadframe of FIG. 2 at a stage of manufacturing a 

semiconductor package in accordance with the present 
invention; 

FIG. 4 illustrates an isometric view of the portion 
of the leadframe of FIG. 3 at a subsequent stage of 

10 manufacturing the semiconductor package in accordance with 
the present invention; 

FIG. 5 illustrates an enlarged plan view of a portion 
of another embodiment of a leadframe at a stage of 
manufacturing a semiconductor package in accordance with 

15 the present invention; 

FIG. 6 illustrates an enlarged plan view of the 
portion of the leadframe of FIG. 5 at a subsequent stage 
of manufacturing the semiconductor package in accordance 
with the present invention; and 

20 FIG. 7 illustrates an enlarged plan view of a portion 

of another embodiment of the leadframe of FIG. 5 at a 
stage of manufacturing an alternated embodiment of the 
semiconductor package of FIG. 6 in accordance with the 
present invention . 

25 

For simplicity and clarity of illustration, elements 
in the figures are not necessarily to scale, and the same 
reference numbers in different figures denote the same 
elements. Additionally, descriptions and details of well- 
3 0 known steps and elements are omitted for simplicity of the 
description. 

Detailed Description of the Drawings 

35 

FIG. 1 illustrates an enlarged plan view of a portion 
of an embodiment of a leadframe strip or leadframe 10. 
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Leadframe 10 typically is produced as a strip that has a 
plurality of package sites 12 at which semiconductor 
packages are to be formed. Leadframe 10 includes a main 
panel section or main panel 11 that typically supports the 
5 other elements of leadframe 10 during the manufacturing 
process.- As is well known in the art, main panel 11 
typically is a long thin sheet of metal such as copper or 
alloy 42. In most embodiments, panel 11 is less than 
about 0.6 millimeters thick, and preferably is about 0.25 

10 millimeters thick. 

FIG. 2 illustrates a further enlarged plan view of 
leadframe 10 of FIG. 1 illustrating an embodiment of a 
portion of one package site 15 of the plurality of package 
sites 12 shown in FIG. 1. This explanation has references 

15 to both FIG. 1 and FIG. 2. Site 15, and typically each 

site 12, includes a cavity section 16 which is intended to 
be encapsulated during the process of forming a 
semiconductor package from leadframe 10. An outer edge of 
cavity section 16 is illustrated in general by a dashed 

20 box. Panel 11 surrounds cavity section 16 and extends up 
to a distance 32 from the outer edge of cavity section 16. 
In some embodiments, panel 11 may be a different distance 
from one side of cavity section 16 than from another side. 
Distance 32 is described in more detail subsequently. 

25 Site 15, thus sites 12 and leadframe 10, includes a 

plurality of leads that includes leads 17, 18, 19, and 2 0 
that extend from panel 11 into cavity section 16 . Leads 
17, 18, 19, and 2 0 may be referred to hereinafter as the 
plurality of leads or as leads 17-20. Leads 17-19 are 

30 illustrated to have a width 22 and lead 20 has a width 23 
that is larger than width 22. For clarity of the 
description and drawings, four leads are illustrated, 
however, those skilled in the art realize various numbers 
of leads may extend into cavity section 16 and that each 

35 lead may have the same or different widths. A distal end 
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29 of leads 17-19 is within cavity section 16. A distal 
end of lead 20 is also within cavity section 16 and has a 
die attach area or flag 21 within cavity section 16 that 
is formed for attaching a semiconductor die thereto. 
5 Leads 17-20 extend distance 32 out of cavity section 16 
where a proximal end of each lead 17-20 is attached to 
panel 11. The portion of leads 17-20 that is within 
cavity section 16 is referred to as an internal portion of 
lead 17-20. The portion of leads 17-20 that is external 

10 to section 16 is referred to as an external portion of 

leads 17-20. Distal end 29 of leads 17-19 have a bonding 
area that typically will be utilized for attaching bonding 
wires to the semiconductor die that will be attached to 
flag 21. The bonding areas may also be utilized for 

15 direct chip attach or flip-chip attach to leads 17-19. 

Such flags, bonding areas, and attachment methods are well 
known to those skilled in the art. 

FIG. 3 illustrates a plan view of site 15 explained 
in the description of FIG. 2 after several steps in the 

2 0 process of manufacturing a semiconductor package 3 0 using 
leadframe 10. As is well known in the art, a 
semiconductor die (not shown) typically is attached to 
flag 21 and wire bonded to leads 17-20. Subsequently, 
leadframe 10 is placed into a mold and cavity section 16 

2 5 is encapsulated. During the encapsulation process, the 
mold is closed on leadframe 10. A molding cavity within 
the mold typically corresponds to the shape and location 
of cavity section 16. The mold clamps down on the portion 
of leads 17-20 outside of cavity section 16 and on the 

30 portion of panel 11 that surrounds cavity section 16. 
During the encapsulation step, the portion of panel 11 
external to cavity section 16 and the external portion of 
leads 17-20 between panel 11 and cavity section 16 block 
the encapsulation material and restrict it from escaping 

35 the mold cavity. Thus, it is" important that distance 32 
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be very small to prevent the encapsulating material from 
escaping and adhering to leads 17-20. Distance 32 is 
selected to minimize and preferably prevent encapsulation 
compound from escaping the mold cavity and attaching to 
5 leads 17-20 during the encapsulation process. In order to 
accomplish this, distance 32 typically is no greater than 
about fifty (50) microns and preferably is no greater than 
about ten (10) microns from the outer edge of cavity 
section 16. Some encapsulating material may escape from 

10 the mold cavity into the space formed by distance 32 . 

Thus it is also important for distance 32 to be small to 
minimize the amount of flashing accumulated in the opening 
formed by distance 32. 

After the encapsulation and subsequent curing 

15 operations, a package body 3 8 is left encapsulating cavity 
section 16 and surrounding the distal ends of leads 17-20. 
Body 38 typically has a length 37 and a width 36 that is 
less than length 37. In other embodiments length 37 and 
width 3 6 may be approximately equal. 

2 0 Subsequent to the molding operation, leads 17-2 0 are 

trimmed and formed to desired lengths and widths from the 
material of panel 11. Subsequently, leads 17-20 are 
plated and package 3 0 is then excised from panel 11. As 
will be seen further hereinafter, these operations may be 

25 performed in various sequences. 

In the preferred embodiment, leads 17-20 are first 
trimmed and formed using a first portion of the material 
of panel 11 to form the additional length or portion of 
leads 17-20 extending to a proximal end of leads 17-20. 

30 In this preferred embodiment, leads 17-19 are trimmed to a 
width that is approximately equal to width 22 of the 
distal portion of leads 17-19 and lead 20 is trimmed to a 
width that is approximately equal to width 23 of the 
distal portion of lead 20 that is illustrated in FIG. 2. 

35 A variety of trim and form tools that are well known in 
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the art can be used to trim and form leads 17-2 0 from 
panel 11. One example of a suitable trim and form tool is 
a Diehard Engineering model MPS C286 manufactured by 
Diehard Engineering, Inc. of Pleasanton, CA. In this 
5 embodiment, leads 17-2 0 are formed to a width that is no 
greater than approximately 0.5 millimeters and a length 
that is between approximately 1.0 and 2.5 millimeters. 
Also, body 38 is formed with a width that is between 
approximately one and five (1-5) millimeters and a length 

10 that is between one and five (1-5) millimeters. The 

trimming operation leaves an opening 34 through panel 11 
to expose leads 17-20. 

FIG. 4 illustrates an isometric view of site 15 of 
FIG. 3 at a subsequent stage of manufacturing 

15 semiconductor package 30. After the trim and form 

operation, all of package 30 except the proximal end of 
lead 20 is excised from panel 11. This attachment to 
panel 11 assists in the handling and placement of package 
30 during other manufacturing operations. It should be 

2 0 noted that a small amount of the encapsulation material 

may escape the mold cavity into distance 32 and adhere to 
the outside of body 38 as a flashing 35. However, the 
small dimensions of distance 32 limits the width of 
flashing 35 to less than distance 32. Thus, flashing 35 

25 does not affect the ability to attach package 30 to other 
substrates. After this partial excising operation, leads 
17-20 are plated by electroplating or various other well 
know plating operations. By forming leads 17-20 prior to 
plating, the sides and ends of all leads, except the 

30 proximal end of lead 20, are plated during this operation. 
Package 3 0 is subsequently excised from panel 11 by 
excising the connection between lead 20 and panel 11. It 
can be seen that forming panel 11 no further than distance 
32 from cavity section 16 eliminates the need for a dam- 

3 5 bar and minimizes the amount of flashing adhering to leads 
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17-2 0. Thus, there is no dam-bar between panel 11 and 
cavity section 16. Because of the small length of 
distance 32, flashing removal steps are not required after 
forming and excising package 30. Eliminating the flashing 
5 removal steps eliminates the lead damage caused by such 
operations thereby improving manufacturing yield and 
reducing costs . 

In another embodiment, the proximal end of other 
leads of leads 17-20, or all of leads 17-20, can remain 

10 attached to panel 11 after forming leads 17-20. For 
example, a proximal end of leads 17 and 19 can remain 
attached with leads 18 and 20 excised. Then leads 17-20 
can be plated and the attached leads can subsequently be 
excised to form package 30. 

15 In still another embodiment, package 30 can be plated 

prior to trimming and forming leads 17-20 from panel 11, 
then leads 17-20 can be formed from panel 11 and package 
3 0 can be excised. Thus, it can be seen that a portion of 
leads 17-2 0, for example a portion of the external portion 

20 of leads 17-20, is formed by excising a first portion of 
the main panel away from the plurality of leads and 
leaving a second portion of the main panel as a portion of 
the plurality leads extending greater than distance 32 
from package body 38. 

2 5 In an additional embodiment all of leads 17-2 0 may be 

trimmed and formed from panel 11, then excised from panel 
11 to form package 30. Leads 17-20 can then be plated by 
various well-known means, for example by barrel plating. 
FIG. 5 illustrates an enlarged plan view of an 

30 embodiment of a portion of a package site 40 that is an 
alternate embodiment of site 15 explained in the 
description of FIG. 2 through FIG. 4. Site 40 is one site 
of a plurality of sites formed on main panel 11 of 
leadframe 10. Site 40 includes a cavity section 54 that 

35 functions similarly to section 16. Site 40 also has a 
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plurality of leads that includes leads 41, 42, 43, 44, 45, 
46, 47, and 18 that extend from panel 11 into cavity 
section 54. Leads 41-48 are similar to and function 
similarly to leads 17-20. The portion of leads 41-48 
\ 5 within cavity section 54 forms an internal portion of each 

respective lead. An external portion of each lead is 
outside of cavity section 54. A distal end 49 of each 
lead 41-48 is within cavity section 54. Site 40 also has 
a flag 51 within section 54. Flag 51 is attached to panel 

10 11 by tabs 52 that extend from flag 51 through cavity 
section 54 to panel 11. 

FIG. 6 illustrates a plan view of site 40 explained 
in the description of FIG. 5 after several steps in the 
process of manufacturing a semiconductor package 6 0 using 

15 leadframe 10. Package 60 is manufactured by selectively 
forming a desired set of external leads for package 6 0 
after site 40 is encapsulated. Typically a die (not 
shown) is attached to flag 51 and electrically connected 
to the desired number of leads 41-48. In the example 

20 shown in FIG. 6, the die is electrically connected to 

leads 42, 43, 46, and 47. Leadframe 10 is subsequently 
placed into a mold and cavity section 54 is encapsulated 
as explained in the description of package 30. During the 
encapsulation process, panel 11 and distance 32 minimize 

2 5 the amount of encapsulation material escaping from the 

mold cavity as described hereinbefore. 

Subsequent to the encapsulation operation, leads 41- 
48 are selectively trimmed and formed to desired lengths 
and widths from the material of panel 11. Since only four 

3 0 leads have external portions, leads 42, 43, 46, and 47 are 

selectively formed from the material of panel 11 and the 
material of panel 11 is trimmed away from the location of 
the external portions of leads 41, 44, 45, and 48. During 
the trimming operation, leads 41, 44, 45, and 48 are 
35 trimmed approximately even with body 58. Subsequently, 
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leads 42, 43, 46, and 47 are plated and package 60 is then 
excised from panel 11 in a manner similar to the formation 
of package 30. 

FIG. 7 illustrates an enlarged plan view of a package 
5 61 that is an alternate embodiment of package 60. Package 
61 is manufactured by selectively forming a desired set of 
three leads for package 61 after site 40 is encapsulated. 
Subsequent to the encapsulation operation, leads 41-48 are 
trimmed and formed to desired lengths and widths from the 

10 material of panel 11. Since package 61 only has three 
leads, leads 43, 46, and 47 are selectively formed from 
the material of panel 11 and the material of panel 11 is 
trimmed away from the location of the external portions of 
leads 41, 42, 44, 45, and 48. Subsequently, leads 43, 46, 

15 and 47 are plated and package 61 is then excised from 

panel 11 -in a manner similar to the formation of package 
30. 

As can be seen from the description of FIG. 5 through 
FIG. 7, a package site may have any number of internal 

20 lead portions internal to a cavity section, such as cavity 
sections 16 and 54. Typically the maximum number of 
internal lead portions is determined by the size of the 
package, lead widths, and spacings . However, a desired 
number of external leads may be selectively formed from 

2 5 the internal lead portions. Thus, it can be seen that the 
external lead portions may be selected to be less than the 
number of internal lead portions. Selectively forming the 
number of external leads after encapsulation allows one 
package site, thus one leadframe configuration, to be used 

30 for several different package configurations, thereby 
reducing the manufacturing costs. 

In view of all of the above, it should be evident 
that a novel method of forming a semiconductor package and 
leadframe therefor is disclosed. Extending the leadframe 

35 panel near the cavity section of the leadframe allows 
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using the panel to minimize the encapsulating material 
escaping during the encapsulating operation thereby 
minimizing flashing on the package body and on the leads. 
Trimming and forming the leads from the panel material 
after the encapsulating operating also facilitates using 
the panel to block the encapsulating material . Reducing 
flashing from the leads minimizes the flash removal 
procedures thereby increasing the assembly yields and 
reducing costs. 
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